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TO: Ian Horton, ASLA, PLA, Pacific Landscape Architecture        

FROM: Michael Matthes, PE 

SUBJECT: Winnie Houser Sewer Pump Station Evaluation 

WILSON JOB NO.: 2019-126 

DATE: 4/27/2020 

 
The purpose of this memo is to evaluate the adequacy of the grinder pump station proposed by 
the City. The proposed grinder pump station is a Zoeller simplex X840 as described, and with 
options identified, on the attached Technical Data Sheet. 
 
1) Understanding 
 
The pump station will be located about 100’ from the restrooms. Wastewater will flow by gravity 
from the restrooms to the pump station. The pump station will then pump the effluent through 
about 330’ of 2” HDPE force main and into a gravity cleanout or manhole with no back pressure. 
The force main is relatively flat. 
 
2) Flows 
 
The proposed restroom facility will have 3 toilets, 1 urinal, and 2 sinks. Toilets and urinals will be 
flush valve operated. From the Uniform Plumbing Code, the number of total fixture units is 
estimated at 25, and the corresponding peak flow is estimated at 35 GPM. 
 
3) System Curve 
 
A system curve table (see attached) was developed to calculate Total Dynamic Head (TDH) 
versus flow from zero up to 50 GPM. Various assumptions for friction coefficient, minor head 
losses, and elevation were made. The calculated TDH at 35 GPM is about 13’. 
 
4) Conclusion 
 
Evaluation of the hydraulics indicates that the proposed pump station is adequate for the 
intended use. The estimated peak system flow of 35 GPM is below the pump maximum flow 
rate of 54 GPM, and the calculated maximum TDH of 13’ is well below the pump maximum TDH 
of 125’, as indicated on the technical data sheet. The system operating point falls within the 
provided pump curve. Impeller trim options and efficiencies were not evaluated. 
 
The technical data sheet indicates that the 72” depth configuration is proposed. Once proposed 
surface grades and pipe inlet / outlet inverts are known, the appropriateness of this 
configuration, as well as proposed float settings, should be confirmed with the manufacturer. 
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Mitigation for the potential of floatation should be considered. Buoyancy calculations (see 
attached) were performed for the 72’ depth configuration based on a number of assumptions. 
The anti-floatation ring indicated as standard equipment should be at least 8” wide. 
 
Please note that code related compliance and appropriateness were not evaluated. 
 
 
 
Regards 
 

 
 
Michael Matthes, PE 
 
Attachments: 
- Zoeller Technical Data Sheet 
- System Curve Table 
- Buoyancy calculations 
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Buoyancy Calculations 

 
 
Project: City of Sedro-Woolley Winnie Houser Park 
Date: 04/27/2020 
Facility: Sewer Pump Station 
By: Michael Matthes 
 
Assumptions: 
 
SHGW = Surface 
Soil Density Saturated (Ysat) = 60 pcf 
PS diameter = 2’, Weight w/o pumps = 190 lb 
Base Extension = 8” 
Ywater = 62.4 lb/cft 
 
1) Upward Buoyancy Force Fb 
 
Volume displaced water = ∏ x r^2 x D = ∏ x1 x 6 = 20 cft 
Fb = 20 x 62.4 = 1,200 lb 
 
2) Downward Weight Force Fw 
 
Pump Station: 
 
Fw = 190 lb given. 
 
Soil: 
 
For 8” base extension 
Vol = ∏ x D x 0.67 x 6 = ∏ x 2.65 x 0.67 x 6 = 33 cft 
Fw Soil = 33 x 60 = 1,980 lb 
 
Total Fw = 190 + 1,980 = 2,170 lb 
 
3) Downward Friction Force Ff 
 
NA. 
 
4) Safety Factor SF 
 
SF = Fw / Fb = 2,170 /  1,200 = 1.8 
1.8 > 1.5 ……. OK. 
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